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Abstract of JP51 36559 

PURPOSE:To obtain a metal foil-clad laminated board having low high-frequency loss in a high- 
frequency region. CONSTITUTION.Laminated board for high-frequency printed circuit use is formed by 
laminating insulating base materials of a dielectric dissipation factor of 0.01 or lower on the surface of 
metal foil which has a mean roughness of 2mum or smaller along the center line and the largest height 
of 8mum or lower. In this laminated board for high-frequency printed circuit use, the insulating base 
materials of a dielectric constant of 4 or lower are obtained by using a resin, such as a fluorine resin or 
a polyolefin resin, and the insulating base materials of a dielectric constant of 7 or higher can be 
obtained by using the above resin in combination with low-dielectric dissipation factor and high- 
dielectric powder, such as barium titanate ceramic. It is desirable that the thickness of the metal foil is 
35mum or thinner. 
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(54) LAMINATED BOARD FOR HIGH-FREQUENCY PRINTED CIRCUIT USE 

(57)Abstract: 

PURPOSE: To obtain a metal foil-clad laminated board having low high-frequency loss in a 
high-frequency region. 

CONSTITUTION: Laminated board for high-frequency printed circuit use is formed by laminating 
insulating base materials of a dielectric dissipation factor of 0.01 or lower on the surface of 
metal foil which has a mean roughness of 2|im or smaller along the center line and the largest 
height of 8(im or lower. In this laminated board for high-frequency printed circuit use, the 
insulating base materials of a dielectric constant of 4 or lower are obtained by using a resin, 
such as a fluorine resin or a polyolefin resin, and the insulating base materials of a dielectric 
constant of 7 or higher can be obtained by using the above resin in combination with low- 
dielectric dissipation factor and high-dielectric powder, such as barium titanate ceramic. It is 
desirable that the thickness of the metal foil is 35|im or thinner. 
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• NOTICES * 

JPO and NCI PI are not rwporaibln for »iy 
duett* cauwd by tha ust of this translation. 

t.Thb document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



CLAIMS 
(Clunts)] 

[Claim l] The laminate for RF printed circuits characterized by a dielectric dissipation factor 
coming to carry out the laminating of the 001 or less insulating base material to this front face 
of the metallic foil in which the center fine average of roughness height (Ra) has 2 micrometers 
or less, and the maximum height (Rt) has the shape of front plana rity 8 micrometers or less 
[claim 2] The laminate for RF printed circuits according to claim I characterized by the 
thickness of the metallic fo3 of claim 1 being 35 micrometers or less. 
[Claim 3] Claim 1 in which the insulating base material of claim 1 contains fluororesin or 
potyolefine system resin, and reinforcing materials, or the lamina to for RF printed circuits 
according to claim 2. 

[Claim 4] The laminate for RF printed circuits according to claim 1 to 3 with which the insulating 
base material of claim t contains the dielectric of the shape of a particle of the low dielectric 
dissipation factor in fluororesin or potyolefine system resjn, rctfiforcmg materials, and a high 
dielectric constant 
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approach of forming into b high dielectric constant, a low dielectric dissipation factor uses 
barium utanate series cer am i cs etc.. and it is suitable to obtain the mutating substrate of a high 



1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention} 
[0001) 

[Industrial Application] This invention relates to the metallic foil flare laminate used for formation 

of a RF printed circuit board. 

[0002] 

[Description of the Prior Art] The frequency used in each field of the latest electronic industry 
and conawmkation 6nk Mustry shifts to the field of a RF gradually, and is becoming the field of 
GIGAHERUTSU from the k3ohert2 currently conventionally used abundantly and a mega hertz. 
That for which tho substrate ingredient of the printed wired board used in connection with such 
a technical trend used a pofyoleftne system and fluororesin from the glass base material epoxy 
resin system laminate is used. These are indicated by JP.60-239228A JP.1 -138238 A JP.1- 
138239 A etc. however, the copper foil used for the usual glass fabric base material epoxy resin 
system etc. as a metallic foil united with said insulating base material is diverted — **** — the 
front face of the copper foil passed over which and used — in order that description may raise 
the adhesive property of prepreg and copper foil, the spbt face is made to the copper foil front 
face, it is ************ {Ra) around 3 micrometers, end the maximum height (Rt) is about 10-15 
micrometers. Since big RF loss is caused by roughening on this front face of copper M. tho 
improvement is called for. 
[0003] 

[Problemts) to be Solved by the Invention] It is in offering the metallic foil Hare laminate as for 

which RF loss becomes empty and which is not in a RF FieW. 

[0004] 

[Means for Solving the Problem] This invention is made in view of the aforementioned technical- 
problem solution, and that description is in the laminate for RF printed circuits with which a 
dielectric dissipation factor comes to carry out the laminating of the 0.0 1 or less insulating base 
material on this front face of the metallic foil in which the center One average of roughness 
height (Ra) has 2 micrometers or less, and the maximum height (Rt) has the shape of front 
plana rity B micrometers or less. 

[0005] The laminate for RF printed circuits of this invention becomes with the configuration of 
the laminate which comes to carry out the laminating of the metallic foil to the front face of an 
insulating base material, and the multilayer laminate which combined two or more these 
laminates. 

[0006] Resin may not be Emited especially although the glass fabric with which a dielectric 
dissipation factor is made from a glass fiber in fluororesin or polyotefmo system resin as 0.01 or 
less insulating base material, a nonwoven glass fabric, the fiberglass mat of a base material, etc 
are common, and the cloth, the nonwoven fabric, the mats. etc. and such composites of organic 
fiber are sufficient as it The dielectric dissipation factor of desirable one is more small. 
[0007] Although it is a low dielectric dissipation factor as an insulating base material and four or 
less smaD thing is obtained for a dielectric constant by the above-mentioned configuration, 
depending on applications, such as a miniaturization of equipment, seven or more big things are 
called for for a dielectric constant It is desirable to contain the powder of a high dielectric as an 



[0008] As a metallic foil by which a laminating is carried out to the front face of an insulating 
base material, metaJSc foils, such as copper, nickel, aluminum, and stainless steel are especially 
desirable at a point with copper foB good ( electrical conductivity ]. in this case, electrolytic 
copper fo2 and roffing copper foil — any are especially sufficient end it does not Emit Moreover, 
the metalSc fofl in which the circuit was formed can also be used for these metalSc fees. RF 
printed circuit process tolerance becomes good, so that the thickness of the metallic foil which 
is used in any [ these ] case has desirable 35 micrometers or less and it is thin. When the center 
One average of roughness height (Ra) of a metalSe foil and the maximum height (Rt) become 
smaO and we are anxious about an adhesive faU, it is desirable to give the coupling agent suitable 
for resin to a copper foil front face. 
[0009] 

[Function] since it concentrates on the field by the side of the base material which electric field 
concentrate [ a current ] and roughening of a metalHc foil becomes a resisted part to a RF signal 
in a RF printed circuit by there being the skin effect in the high frequency current — the 
conductor as the transmission Ene — it is lost and is not desirable having reduced spEt-faco 
extent of a metalSc foil in this invention — a resisted part — decreasing — the conductor as 
the transmission fine — the laminate for RF printed circuits with little loss is obtained 
[0010] 

(Example] Hereafter, an example explains this invention concretely. 

(Example t) MIL to which the dielectric dissipation factor carried out melting sinking in of tho 
fluororesin (the Da&m Industries. LTD. make. PTFE) of 00002-00003 Specification 0108 the mat 
side front face whose center Ene average of roughness height (Ra) is t micrometer and whoso 
maximum height (Rt) is S micrometers on the outside of ten glass fabrics — this front face of 
the 35-micrometer copper foil which has description was arranged in piles, and carried out 
laminate molding, and the laminate for RF printed circuits was obtained. 
(Example 2) a dielectric dissipation factor — 0.001-0.002 PPO MIL which carried out melting 
sinking in of the resin (the product made from GE. br a nd-n a me noryl) Glass fabric 4 of 
specification #2116 the mat side front face whose center line average of roughness height (Ra) 
is 1 micrometer and whose maximum height (Rt) is 8 micrometers on the outside of ** — this 
front face of the 1 8— mcrometer copper fofl which has description was arranged « oBes. and 
carried out laminate molding, and the laminate for RF printed circuits was obtained. 
(Example 3) MIL which the dielectric dissipation factor made the fluororesin (the Daikin 
Industries, LTD. make, PTFE) of 0.0002-0 0003 contain 50 % of the weight of barium utanate, and 
carried out melting sinking in Specification #108 tho mat side front face whose center Ene 
average of roughness height (Ra) is 1 micrometer and whose maximum height (Rt) is 5 
micrometers on the outside of ten glass fabrics — this front face of the 35- mi crometer copper 
fo3 which has description was arranged in piles, and carried out laminate molding, and the 
laminate for RF printed circuits was obtained. 

(Example 1 of a comparison) the mat side front face whose center line average of roughness 
height (Ra) is 3 micrometers and whose maximum height (Rt) is 10 micrometers on the outside 
of the resin sinking-in glass fabric of an example 1 — this front face of the 35-micrometer 
copper foil which has description was arranged in p3es, and carried out laminate molding, and the 
laminate for RF printed circuits was obtained. 

(Example 2 of a comparison) the mat side front face whose center line average of roughness 
height (Ra) is 1 micrometer and whose maximum height (Rt) is 12 mi cr ometers on the outside of 
the resin sinking-in glass fabric of an example 2 — this front face of the 35-micrometer copper 
foil which has description was arranged in piles, and carried out laminate molding, and the 
laminate for RF printed circuits was obtained. 

[00 tl] A circuit is formed ei surface copper foil using the laminate for RF printed circuits 
obtained above, and it is 10GHZ. The resonance frequency property Q and JIS-C6481 which can 
be set It was based and the dielectric constant was measured. The result was shown in Table 1. 
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[0012] the thing to which as for the printed circuit board of Table 1 to an example RF loss likes 
[ a dielectric dissipation factor ] that 0 value becomes large in a RF field by becoming small 
since O value is proportional to the inverse number of a dielectric dissipation factor mostly 
compared with it of the example of a comparison and which nothing is — moreover, compared 
with the example 1 . it has checked that the printed circuit board of a high dielectric constant 
was obtained in the example 3. 
[0013] 
[Table 1] 
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[0014] 

[Effect of the Invention) The metallic fo3 flare lamina to for RF printed wired boards which RF 
loss Ekes in a RF field by this invention and which is not is obtained 
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